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Intrdudion
We have reported previously on the

early outcomes of a randomized evalua-
tion of acquired immunodeficiency syn-
drome (AIDS) educational interventions
among567 drug users admitted to a 21-day
inpatient drug detoification and rehabili-
tation unit in Massachusetts.' In this pa-
per, we describe the longer term behav-
ioral outcomes of the study.

Mehods
AIDS educational interventionswere

carried out by a health educator in small
groups.1 A two-session informational in-
tervention, given during either the first
week (early informational) or the second
week (late informational) of treatment,
provided basic information about human
immunodeficiency virus (HIV) transmis-
sion, prevention, symptoms, and testing.
An enhanced intervention based on
social-cognitive and relapse prevention
theories was given in six group sessions
and one individual counseling session
over the first 2 weeks of treatment. The
enhanced intervention provided essential
information about HIV and AIDS in the
same manner as in the informational in-
terventions; however, the enhanced
classes focused on putting the knowledge
into practice and included a more thor-
ough discussion and practice of situations
and skills. All clients were offered HIV-1
antibody testing during their stay.

Table 1 lists the behavioral outcome
variables used. The study sample com-
prised those 407 subjects who completed
both the baseline behavioral interview and
at least one follow-up interview (85% of
the 497 subjects who completed the base-
line interview).

Three follow-up interviews were
scheduled at approximately 3, 6, and 12
months after admission. We report on the
last follow-up visit only; the median time
to follow-upwas 48weeks, and 50%o ofthe
subjects were followed between 30 and 52
weeks. Interviews were held at five fol-
low-up sites throughout the state to cor-
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respond with the distrbution of client res-
idences, and incentive payments of $25
were provided. During the later period of
follow-up, a tracker was added to locate
and interview subjects who had been dif-
ficult to follow. Interviews with the
trackerwere held at additional, more con-
venient locations, and arrangements were
made to interview subjects known to be
incarcerated or in drug abuse treatment
programs.

We evaluated bivariate associations
with the intervention group by cross clas-
sification and the chi-square test ofhomo-
geneity, and we assessed multivariate
associations using multiple logistic regres-
sion analysis. For the effects of the inter-
ventions on follow-up behavior (measured
on an ordinal scale), we used multiple lo-
gistic regression analysis with the cumu-
lative logit link function.2'3 Further details
of the analytic methods are available from
the authors.

Rest&k
Baseline characteristics of the three

intervention groups were similar, except
for injection risk (Table 2).

At follow-up, there was a large re-
duction in the percentage of drug injection
(Table 3). This percentagewas slightly but
not significantly lower in the enhanced
group (data not shown). Cocaine use dif-
fered significantly at follow-up (P = .02):
47% of those in the informational groups
vs 33% of those in the enhanced group
reported cocaine use (data not shown).
Number of sex partners and frequency of
condom use did not differby intervention,
either at baseline or at follow-up, and only
small changes had occurred in these be-
haviors.
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Baseline level of risky injection be-
havior was the strongest predictor of this
behavior at follow-up. Controlling for
baseline behavior, there were statistically
significant interactions (P < .05) between
intervention and baseline behavior (Table
4). The enhanced group tended to have
greater odds of the same or a safer level of
behavior than the informational groups
among subjects with safer behavior at
baseline. Among subjects who had the
riskiest practices at baseline, the en-
hanced group actuaLly had lower odds of a
safe level of behavior. This relationship
was more pronounced among those who
completed the intervention.

Several other potentially confound-
ing or intervening variables were evalu-
atedby adding them to these multivariable
models (data not shown). Older age was
independently associated with less safe
behavior at follow-up, and its inclusion in
the model increased both the magnitude
and the statistical significance of the coef-
ficients for the interventions and their in-
teractions with baseline behavior. The ad-
dition of number of prior follow-up visits,
HIV-1 antibody testing status, awareness
of HIV-1 antibody result, subsequent ad-
missions for residential drug-free treat-
ment, detoxification, and high school

completion did not affect the intervention
coefficients.

The effects ofthe intervention on rates
ofdrug injection at follow-up are more sim-
ply shown in Table 5. The two informa-
tional groups are combined in this table be-
cause their results were very similar.

We also developed multivariable
models for a number of other behaviors
that controlled for baseline behavior lev-
els. Behaviors that were restricted to sub-
jects who continued to inject drugs at fol-
low-up (proportion of injections in which
injection equipmentwasborrowed or lent,
"bleaching" behavior when equipment
was borrowed, and number of sharing
partners) consistently indicated greater
risk reduction by informational than by

enhanced group members, although these
differences were not always statistically
significant (data not shown).

However, logistic regression models
of cocaine use indicated significantly
greater odds of cocaine use at follow-up,
controlling for baseline use, among both
informational groups (odds ratios of 1.77
and 1.79 for the early and late informa-
tional groups, respectively, in comparison
with the enhanced group; data not
shown).

Multivariable models of the sexual
behavior variables, number of partners
and condom use, revealed no meaningful
or statistically significant intervention ef-
fects (data not shown). Gender was not
associated with sexual behavior at fol-
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low-up when added to these models, and
the addition did not change any of the
other coefficients.

We investigated the associations of
baseline injection risk with prior behavior
change and selected psychosocial vari-
ables. Subjects at lower risk were more
likely to have changed their drug injection
behavior and had higher levels of self-
efficacy to avoid HIV through safer injec-
tion and personal or social skills.

D&usion
Longer term follow-up supports our

earlier conclusion that the effects of the
two informational interventions, early and
late, were generally quite similar. The ap-
parent differential effectiveness of the in-
formational vs enhanced intervention in
regard to risky injection behavior among
subgroups defined by baseline behavior
and the greater effectiveness of the en-
hanced intervention in regard to cocaine
use are new findings.

Subjects at the lower levels of risk at
baseline tended to be those who had al-
ready made changes in their behavior and
had greater self-efficacy to reduce their
AIDS risk. Such individuals are perhaps

more likely to be in the "action" stage of
behavior change45 and to be receptive to
an intervention focused on risk-reduction
skills.6 In contrast, those who persist in
higher levels of risk behavior in the face
oftheAIDS epidemicmay first need tobe
motivated to consider making changes.
Alternative or additional explanations for
these findings not investigated in our
study may include a higher prevalence of
psychiatric comorbidity among the high-
risk subgroup, including personality dis-
orders7 and cognitive impairment. Study
limitations have been described previ-
ously.1

Just as drug treatment programs may

need to be "matched" to client character-
istics, AIDS educational interventions
may need to take into account relevant
client attributes, such as level of risk be-
havior, stage ofbehavior change, and psy-
chiatric comorbidity.8 Future research on
AIDS prevention in drug users and in
other target groups will need to use more
sophisticated, multistage models in which
interventions are tailored to the needs of
specific subgroups.9 The mixed, although
generaUy negative, effects of educational
interventions for drug users reported to
date10-16 suggest that education alone is
unlikely to be sufficient to achieve lasting
behavior change. El
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In lrdudion
Needle sharing among intravenous

drug users and unprotected sexual contact
are behavioral risk factors contributing to
the spread of human immunodeficiency
virus (HIV) infection and the acquired im-
munodeficiency syndrome (AIDS). Na-
tional trends suggest that the second high-
est increase in AIDS cases is among
heterosexual intravenous drug users.1
Alarmingly, sexual contact between het-
erosexual intravenous drug users and their
partners accounts for 24.6% of the na-
tion's reported AIDS cases, a 9.8% in-
crease since 1990. 1

Condom use is the most powerful fac-
tor in preventing HIV transmission during
sexual encounters.2 Unfortunately, AIDS
education and HIV antibody testing have
not signantly increased condom use or
reduced high-risk sexual behavior in drug
users.3-5 The majority of intravenous drug

users still report minimal or no condom
use.4-" Evenwithin the general heterosex-
ual population, only 12.6% of individuals
with risky sexual partners (e.g., partners
who are HIV positive or use intravenous
drugs) report always using condoms.'2

Treatment reduces intravenous drug
use and needle sharing,13 and provision
and promotion of condoms may help re-
duce risky sexual behavior among intra-
venous drug users and their partners.14
Importantly, condom taking may be influ-
enced by distribution location and prompt-
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